U nruptured sinus of Valsalva aneurysm (SOVA) and Morgagni hernia (MH) are both uncommon fi ndings. SOVA usually presents with a continuous murmur after rupture (1) (2) (3) . In addition to causing abnormal intracardiac physiology (4), SOVA can be diagnosed before rupture as an asymptomatic fi nding on cardiac imaging and can be confused with an intracardiac mass lesion (5) . MH may be discovered incidentally on imaging studies or may cause numerous symptoms including chest or abdominal pressure, dyspnea, or intestinal obstruction (6, 7) . Th e occurrence of unruptured SOVA, MH, and patent foramen ovale (PFO) in the same patient has not been previously reported, based upon review in PubMed, nor has the simultaneous occurrence of these disorders in association with cyanosis.
CASE REPORT
A 52-year-old woman was noted to have exertional dyspnea and intermittent cyanosis of several months' duration. She had no previous cardiac history. Computed tomography angiography (CTA) of the chest demonstrated a mass involving the right hemidiaphragm and right atrium. Based on pulse oximetry, the patient had an oxygen saturation of 93% on room air while standing upright, which decreased to 79% when she bent forward. Reinterpretation of the chest CTA (Figure 1 ) demonstrated a large right-sided MH displacing the heart leftward. Th e MH defect was approximately 6 to 7 cm and contained visible omentum and transverse colon. Th ere was signifi cant mass eff ect in the mediastinum that was not itself thought to fully explain the observed intermittent cyanosis. A transthoracic echocardiogram demonstrated asymmetric dilatation of the noncoronary cusp bulging into the right atrium and pushing on the atrial septum, with right-to-left shunting across a PFO (Figures 2 and 3) . A right and left cardiac catheterization revealed normal coronary arteries and no evidence of pulmonary hypertension. Pulmonary function testing showed moderate obstruction without bronchodilator response and normal lung volumes, suggesting that the observed hypoxemia was due to right-to-left shunting.
Sequential surgical management followed. Th e MH repair was pursued, with a subsequent repair of her SOVA anticipated. Vascular air fi lters were used to prevent paradoxical air embolism. For the hernia, a laparoscopic transabdominal repair was chosen, which required the patient to tolerate steep reverse Trendelenburg positioning and intraabdominal insuffl ation with CO 2 to a pressure of 12 to 15 mm Hg. Careful attention to the risk of air embolus was discussed preoperatively, and potential shunt exacerbation due to insuffl ation increasing right-sided pressures was anticipated. Surgery was completed as planned, with operative fi ndings including herniation of the majority of the omentum and midportion of the transverse colon. Th e defect was sizable, and there was attenuation of the diaphragm such that it was repaired using an underlay polyester prosthetic in a tension-free manner, using absorbable fi xation and sutures to fi xate the mesh to the defect, providing broad coverage, and taking care not to injure mediastinal structures above the diaphragm. Th e procedure was completed with only three working cannula sites, and the patient tolerated the procedure well.
After an interval of 2 months, the SOVA and PFO were repaired surgically. Th e PFO was closed primarily. Intraoperative fi ndings also showed severely thinned out aortic sinus segments necessitating root replacement. Due to normal aortic valve anatomy, a valve-sparing root replacement was performed. An appropriately sized graft was chosen, plicated at the annulus and sinotubular junction and subsequently sewn to the base of the heart. Th e aortic cusps were then reimplanted inside the graft to preserve aortic valve function. Th e coronary arteries were reimplanted to complete the repair. Two seizures (the Unruptured sinus of Valsalva aneurysm presenting with concurrent Morgagni hernia patient had a history of epilepsy) and a brief episode of atrial fi brillation occurred postoperatively without sequelae. Following repair of the SOVA and closure of the PFO, the patient had marked improvement in her symptoms and complete resolution of her cyanosis.
DISCUSSION
We report the diagnosis and staged surgical management of MH, unruptured SOVA, and PFO in a patient who presented with dyspnea and intermittent cyanosis elicited by changes in position. Th e patient's initial presentation was radiographically concerning for vascular sarcoma given the presence of an intracardiac mass lesion and a mass involving the right hemidiaphragm. Further interpretation of the CTA of the chest and subsequent echocardiography established the proper diagnosis. Th orough transthoracic two-dimensional echocardiography and color Doppler can be diagnostic in evaluating for the presence and cause of intracardiac shunts in patients with cyanosis. Acquired cyanosis in adults due to shunting is unusual and most commonly occurs in the situation of a PFO with an anatomic or hemodynamic reason for shunt reversal. Th e additional shifting of infradiaphragmatic and intrathoracic structures by the MH contributed to her symptoms.
Th e authors are unaware of any known unique genetic explanation for the concurrence of MH and SOVA. While SOVA can be congenital or acquired (8, 9) , this patient demonstrated no known aortopathy-associated genetic mutations in a specifi c limited aortopathy panel (ACTA2, CBS, COL3A1, COL5A1, COL5A2, FBN1, FBN2, MYH11, MYLK, PLOD1, SKI, SLC2A10, SMAD3, SMAD4, TGFB2, TGFBR1, TGFBR2; aortopathy panel performed by ARUP Laboratories, Salt Lake City, Utah) (10) . MH is congenital and is reported to be associated with multiple congenital disorders (11, 12) . Th is report is the fi rst known case, based on PubMed review, of SOVA and MH occurring simultaneously in the same patient.
